ABSTRACT:A total number of 378 unsexed 7 d old cobb boiler chicks were randomly divided among nine dietary treatments, with six replicates per treatment, seven birds each, to investigate the effect of sweet basil (Ocimiumbasilicum L.), thyme (Thymus vulgaris L.) and their oils as natural fee7723*23d additives on broiler performance, blood parameters, immune response, and total bacterial count.
INTRODUCTION
Herbs could be used as alternatives to AGPs in poultry nutrition due to their antimicrobial properties. Many herbs and their bioactive constituents possess a broad antimicrobial activity (Dorman and Deans, 2000; Kamel, 2001; Cross et al., 2003 and Lewis et al., 2003) . Phytobiotics were redefined by Windisch and Kroismayr (2006) as plant derived products added to the feed in order to improve performance of agricultural livestock.Several investigators reported that using Medicinal and Aromatic Plants (MAP) in broiler diets improved body weight, body weight gain, feed conversion efficiency and reduce the cost of feed (Azouz, 2001; Tucker, 2002; Alcicek et al., 2004; Osman et al., 2004 and Abdel-Azeem, 2006) . As a result, new commercial additives of plant origin, considered as natural products acceptable by consumers, have been offered to poultry producers. Herbs, spices and various plant extracts have received rising attention as replacements of possible antibiotic growth promoters. Plant extracts, such as essential or volatile oils, are usually utilized in animal feeding and are considered growth and immune enhancers due to their antioxidant, antimicrobial and digestion properties (Abdulkarimi et al., 2011; Assiri et al., 2016 and Fallah and Mirzaei, 2016) . Basil (Ocimumbasilicum L.), also known as sweet and garden basil is commonly cultivated throughout Mediterranean region (Abbas, 2010) . Basil called Rehan in Arabic belonging to plant family Lamiaceae, which contains essential oils rich in phenolic compounds, polyphenols such as flavonoids and anthocyanins (Phippen and Simon, 2010) . Basil seeds improved productive performance of broiler chicks and decreased serum cholesterol (Rabia, 2010) .The leaves and flowering tops of sweet basil are used as a carminative, galactogogue, stomachic and antispasmodic in folk medicine (Sajjadi, 2006) . However, recently the potential uses of basil essential oils, particularly as antimicrobial and antioxidant agents, have also been investigated. There is extensive diversity in the constituents of the basil oils, and several chemo types have been established from various phytochemical investigations (Sajjadi, 2006) . However, methyl chavicol, linalool, methyl cinnamate, methyl eugenol, eugenol and geraniol are reported as major components of the oils of different chemotypes of O. basilicum (Sajjadi, 2006) . Many research strategies have been practiced particularly introducing feed supplements and feed additives in poultry feds (Christaki and Bonos, 2012) . Nweze and Ekwe (2012) concluded that Ocimum leaf extracts can be used to improve growth performance, stabilize the blood components and reduce the gut and blood micro-organisms for finishing broilers. Utilization of basil leaf in livestock nutrition has not been widely and scientifically exploited. The use of basil leaf in growing pullets will increase the knowledge for the search for natural herd and reduce cost of production. Thyme (Thymus vulgaris L.) is a medicinal herb in the Lamiaceae family, cultivated worldwide for culinary, cosmetic perennial and medical purposes. This species has special functions such as antispasmodic, expectorant antiseptic, antimicrobial and antioxidant (Hertrampf, 2001 and Abu-Darwish et al., 2009) . Rahimi et al. (2011) reported that dietary thyme extract solution (0.1%) in water increased the performance and lactic acid counts whereas reduced the E.coli numbers (P<0.05). In addition, high levels of thyme extract (up to 0.6%) in drinking water were investigated on performance and some carcass characteristics in broiler chickens. This study aimed to investigate the effect of using phytobiotic including sweet basil, thyme and their oils as natural feed additives on performance, blood profile, bacterial account and the immune response of broiler chicks.
MATERIALS AND METHODS The study was conducted at the Poultry Research unit, Damanhour University from October to November 2016. The main objective was to investigate the effects of sweet basil and thyme powder and their oils as feed additives in diets of broiler from day 7 to 39 of age.
Chicks and supplements
Three hundred and seventy-eight unsexed one-day-old Cobb-500 broiler chicks obtained from commercial hatchery were used. Experimental chicks were fed the same basal diet and submitted to the following dietary treatments: the first group fed a commercial broiler basal diet without supplementation (control), while the 2 nd and 3 rd groups fed basal diet supplemented with 10 and 20 g/kg of sweet basil powder, the 4 th and 5 th groups fed basal diet supplemented with 0.5 and 1g/kg of sweet basil oil , the 6 th and 7 th groups fed basal diet supplemented with 5 and 10 g/kg of thyme powder and the 8 th and 9 th groups fed basal diet supplemented with 0.5 and 1g/kg of thyme oil. Basil oil represented a constant ratio of basil powder about 4.4% of basil powder; while, thyme oil represented a constant ratio of thyme powder about 7.5 % of thyme powder. The basal diets were formulated according to NRC (1994) Feldman et al. (2000) . Hemoglobin concentration and packed cells volume percentages were measured according to Drew et al. (2004) . At 39 d of age, serum samples were obtained from twelve birds of each treatment. Glucose concentration (mg/dl) was measured according to Trinder (1969) . Total protein (g/dl) (Henry et al., 1974) , albumin (g/dl) (Doumas, 1971) , globulin (g/dl) (Coles, 1974) and different types of globulin (α-globulin, β-globulin and γ-globulin) were determined according to Bossuyt et al. (2003) . In addition, serum samples were assigned for determination of creatinine and urea (Bartles et al., 1972) , triglycerides (Fossati and Prencipe, 1982) , total cholesterol (Stein, 1986) , HDL (LopezVirella, 1977) , while LDL was determined according to (Friedewald et al., 1972) . The activity of serum aspartate amino transferase, and alanine amino transferase, were estimated according to Reitman and Frankel (1957) . Total antioxidant capacity was determined according to Koracevic et al. (2001) , Superoxide dismutase activity (Misra and Fridovich, 1972) , Glutathione peroxidase activity (Paglia and Valentine, 1967) and Glutathione activity (Ellman, 1959) . Phagocytic activity (PA) = Percentage of phagocytic cells containing yeast cells. Phagocytic index (PI) = Number of yeast cell phagocytized/ Number of phagocytic cells. Phagocytic activity and index was determined according to Kawahara et al. (1991) .
Serum immunoglobulins (IgG, IgM and IgA) were determined using commercial ELISA kits (Kamiya Biomedical Company, USA) according to Bianchi et al. (1995) . The contents of IL-2, IL-10 and IFN-γ were measured using chicken ELISA Kits (R&D Systems, Minneapolis, MN, U.S.A.). Measurements were conducted according to the manufacturer's instructions. Lymphocyte transformation test was determined following the method described by Balhaa et al. (1985) . Serum bactericidal activity to Aeromonas hydrophila strain was determined according to Rainger and Rowley (1993) . Serum lysozyme activity was measured with the turbid metric method described by Engstad et al. (1992) and the results are expressed as one unit of lysozyme activity that defined as a reduction in absorbance at 0.001/min. Lysozyme activity = (A0 -A) / A. The effect of dietary treatments on the microbial activity of the digestive system include : total bacteria count which was determined according to the method of ICMSF (1980) Before analysis, all percentages were subjected to logarithmic transformation (log 10 x +1) to normalize data distribution. The difference among means was determined using Duncan's new multiple range test (Duncan, 1955) at P < 0.05.
RESULTS Growth performance:
The production performance, economical efficiency and production index of broiler fed diet supplemented with different levels of sweet basil, thyme and their oils during days 7-39 of age are shown in Table 2 . All supplementations had significantly (p≤0.05) greater BW, BWG, economical efficiency and production index as well as better FCR, than the control group. Furthermore, broiler fed basal diet supplemented with different levels of basil powder, low level of thyme powder and different levels of thyme oil had significantly greater BW, BWG, economical efficiency, production index and better FCR, than other groups. While all supplements had no significant effect on FI compared to control group Hematological profile: The hematological blood contents are shown in Table 3 . All supplementations increased RBC's, Hb, WBC's and Lymphocytes while had no significant effect on PCV, Heterophils, Monocytes, and Basophils compared to control group. Furthermore, broiler fed basal diet supplemented with different levels of basil powder, 5 g of thyme powder and with different levels of thyme oil had significantly higher RBC's than other group. However, no significant effects were detected on Hb, WBC's and Lymphocytes among all supplementations.
Blood constituents:
The biochemical blood constituents are shown in Tables 4 and 5. All supplements had no significant effect on urea, creatinine, HDL, albumin and T4, while decreased AST, ALT, total lipids, triglycerides, cholesterol and LDL compared to control group. In addition, all supplementations increased glucose, total protein, TAC, GPX, GSH. SOD and T3 compared to control group. Furthermore, broiler fed basal diet supplemented with different levels of basil powder, 5 g of thyme powder and different levels of thyme oil had significantly higher values of glucose, TAC, GPX, GSH, T3 than other groups. However, no significant effects were detected on AST, ALT, Total protein and SOD activity among all the tested supplements.
Immunization parameters:
The Immune indices are shown in Tables  6 and 7 . Feeding diet with different levels of sweet basil, thyme and their oils significantly increased globulin, γ-globulin, LTT, BA, LA , BA , PI, IgM, IgG, INFγ, IL.2 and IL10 compared to control group. While, all supplementations had no significant effect on α-globulin, β-globulin and IgA compared to control group. However, no significant differences were detected on globulin, γ-globulin, LTT, BA, LA, BA, PI, INFγ, IL.2 and IL10 between all supplementations. Moreover, broiler fed basal diet supplemented with different levels of basil powder, 5 g of thyme powder and different levels of thyme oil had significantly higher IgM values than other groups.
Carcass characteristics:
The carcass characteristics are shown in Tables 8. Supplementation of different levels of sweet basil, thyme and their oils increased significantly percentage of dressing and total edible parts and decreased abdominal fat and bursa compared with control. While, no significant differences between groups were observed in percentage of thymus and spleen. However, no significant effects were detected on bursa between all supplementations. Moreover, broiler fed basal diet supplemented with different levels of basil powder, 5g of thyme powder and different levels of thyme oil had significantly higher percentage of dressing and total edible parts and lower abdominal fat than other groups.
Bacterial counts:
Total bacterial counts of the experimental treatments are shown in Table 9 . All supplementations of sweet basil, thyme and their oils decreased total bacterial counts, Salmonella, E.Coli and Proteus compared to control group. However, no significant effects were detected on TBC between all supplementations. Moreover, broiler fed basal diet supplemented with different levels of basil powder, 5 g of thyme powder and different levels of thyme oil had significantly lower Salmonella, E.Coli and Proteus than other groups. DISCUSSION Phytogenic compounds are an alternative to antibiotic growth promoters. The mode of action of phytogenics is to achieve better performance. The present study indicates that the addition of either sweet basil, thyme and their oils to diets improves the growth, FCR, economical efficiency, production index of broiler compared to the un-supplemented control one. These results are in line with those of Gunal et al. (2006) (2015) and Onwurah et al. (2011) reported that addition of basil leaf and seed to the diet had a beneficial effect on body weight gain and feed conversion ratio. With regard to thyme and thyme oil, Attia (2016) reported that thyme oil (TO) fed groups had comparable FCR and EPEI and showed more desirable FCR and EPEI than the control group. ElGhousein and Al-Betawi (2009); Najafi and Torki (2010) and Masek et al. (2014) reported that thymol had an enhancing effect on the growth performance of broilers. In addition, Feizi et al. (2013) showed that TO improved growth performance and reduced the mortality of broilers. On the other hand, Hosseini et al. (2013) and Fallah and Mirzaei (2016) concluded that thyme powder at 1, 1.5 and 5 g/kg diet did not affect the growth performance of broilers, and the hot water extracted thyme administered at 5g/l did not affect the growth performance of broilers . (Pourmahmoud et al., 2013 and Hady et al., 2016) These contradictions could be attributed to the thyme product, e.g. powder, extract or oil, the composition of the basal diet, and the environmental, hygienic conditions and age. In general, growth promoters had less favourable effects when birds were raised in optimal environmental conditions (Bovera et al., 2012; Pourmahmoud et al., 2013; Masek et al., 2014 and Attia et al., 2016) . There are three possible methods for the action of thymol: the first is a reduction of harmful microbiota; the second is a boosting of the antioxidant system due to polyphenol constituents (Abdulkarimi et al., 2011) ; the third may be due to increasing feed utilization and enhancing immunity (Ghazalah and Ali, 2008) . Thus, the improved feed utilization of the thyme oil (Attia et al., 2016) may be due to the decrease in the pathogen micro flora and thus improved gut ecology and/or increased digestibility of the nutrients, decrease in the AST suggesting an improvement in general health status and a boosting in liver functions due to thyme oil, which was found to be a good source of PUFA (42.34%) and antioxidants (69.5%). Moreover, Attia, 2016 reported that Thyme oil at 1g/kg diet may be used as an alternative growth promoter with positive effects on economic performance (FCR and EPEI) and the immune responses (IBD) during 1-28 days of age of broiler chickens raised under hot climates, and showed a prebiotic-like effect. It is worthy to mention that no mortality was occurred under the experimental conditions. This study performed under ideal conditions, so bacterial growth in the intestine may have been limited. As a result of this, the growth promotion may have been affected. In this connection, Riyazi et al. (2015) reported that basil essential oil was found to be effective against E.coli. Numerous in vitro studies reported that major components of basil essential oils including methyl chavicol, linalool, alpha-pinene, methyleugenol, eugenol, displayed antimicrobial activity against intestinal microbes such as C. perfringensS. typhimurium and E.coli (Prabuseenivasan et al., 2006; Sienkiewicz et al., 2013 and Hanif et al., 2011) .Serum biochemistry is a labile biochemical system which can reflect the condition of the body and the changes happening to it under the influence of internal and external factors. It is possible that both the short feeding period and the relatively low doses may have been implicated in the failure of basil essential oil to reduce plasma triglycerides and cholesterol level. Furthermore, it is well known that the absence or presence of cholesterolemic effects of dietary components in an animal depend on various factors such as breed, gender and age, and also on the composition of the feed (Toghyani et al., 2010) . These findings concur with the data of Demir et al. (2005) , who indicated that the supplementation of dietary thyme powder (1g/kg) for 42 days numerically increased plasma cholesterol and triglycerides levels compared to the control. Osman et al. (2010) reported that feeding dietary basil leaf powder for 42 days did not significantly influence the plasma cholesterol and triglycerides level in broilers. However, Abbas (2010) reported that feeding dietary basil seed (3 g/k) significantly reduced the plasma cholesterol level in broilers. The results obtained agree with those reported by Hernandez et al. (2004) who found no differences in gizzard, liver and pancreas weights of broiler chickens fed with wheat-soybean-meal-based diets supplemented with plant extracts from the Labiatae family compared to the avilamycin group. Also, our findings on carcass traits are in agreement with those of Osman et al., (2010) , who did not report any significant influence of dry basil leaf supplement on the relative weights of the gizzard, liver, heart and carcass at slaughter age in broilers. In another previous experiment, Abbas (2010) reported that organ weights and carcass characteristics were not affected by supplementing diet with 3 g/kg basil seed. Also, Azadegan Mehr et al. (2014) found no significant differences in carcass traits among a medicinal plant group, a probiotic group, and a control group.
Antimicrobial properties of basil essential oil ingredients such as methyl chavicol and pinene have been shown in various papers (Hanifet al., 2011) . Given that most of the components of basil essential oil used in this study are comprised of methyl chavicol and α-pinene, therefore, we can attribute the reduction in abdominal fat to the antibacterial effect of basil essential oil. Studies have shown that reducing the population of harmful bacteria prevents the breakdown of feed amino acids and proteins in the gut, and with better absorption, amino acids used in the synthesis of proteins, and with their accumulation in the breast and thigh and improve their weights (Lee et al., 2003) .
Further evidence for improved health status due to thyme oil can be seen from the significant increase in antibody titres to IBD, particularly of the group on the thyme oil diet. In addition, a higher globulin level is suggestive for a better disease resistance and immune response of birds as indicated by Bovera et al. (2016) . The enhancements in the general health status of the broilers fed different thyme oil supplementations could be attributed, as previously mentioned, to the increase in digestion and absorption of feeds and to the antimicrobial, antioxidants effects and fatty acid profile (Bozkurt et al., 2012; Hosseini et al., 2013; Masek et al., 2014 and Hady et al., 2016) . In the literature, thymol, carvacrol and linalool are the major components in the thyme oil, which are found to have antioxidant, antimicrobial and digestionenhancing effects (Bozkurt et al., 2012; Sethiya, 2016) . Thyme extract, and particularly the phenolic and terpenic compounds of TO, protect against DNA damage (Sengul et al., 2008) , suggesting that these compounds may act as free radical scavengers (Akbarian et al., 2014) , so improve general health.
Therefore, performance promoting effects of essential oil, extract, powder or principal components of thyme have been demonstrated (Al-Mashhadani et al., 2011; Lee et al., 2003 and Bolukbasi and Erhan, 2007) . Besides, ground thyme has been shown to inhibit the growth of S.typhimurium (Aktug and Karapinar, 1986) and the growth of the E.coli (Marino et al., 1999) . In conclusion, either sweet basil or thyme and their oils could be used safely as a natural growth promoters to improve growth, immune response and general health of broiler chicks.The reduction of E.coli may be explained by the ability of essential oils to disrupt the bacterial cell membrane. The antimicrobial action of essential oils is mediated by lipophilic property to perforate the bacterial membrane, which releases membrane components from the cells to the external environment (Helander et al., 1998) . Moreover, it has been shown that essential oils stimulate the release of mucus into the small intestine which reduces the adhesion of pathogens to the epithelium (Jamroz et al., 2006) . In general, basil essential oil decreased total bacteria counts of ileum of broilers. Riyaziet al. (2015) suggest that increased level of basil essential oil lowers E.coli colonies and increases the number of Lactobacillus colonies; a process that may improve intestinal micro flora and indirectly enhance the performance immune system through elimination of pathogens. Table ( 2): Production performance, economical efficiency and production efficiency index of broiler fed diet supplemented with different levels of sweet basil, thyme powder and their oils. Table ( 
